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INTRODUCTION
Let n > 2 and Mnxn denote the set of all real n x n matrices. For each l > 1, we consider the following subset Kl of in connection with the theory of l-quasiregular mappings in Rn (see Reshetnyak [21] ]
and Rickman [22] ), where ~A~ ( is the norm of A E viewed as a linear operator on Rn, i.e., When l = 1, set Ki is the set of all conformal matrices, which will be called the conformal set in this paper. Note that Kl = R+ . SO (n) . We also consider the set R(n) of all general orthogonal matrices in Rn, i.e., Let 0 be a domain in R'~, which is assumed throughout this paper to be bounded and smooth. We recall that a map u E is said to be (weakly, if p n) l-quasiregular if E Kl for a.e.x E SZ, see [13] , [14] , [21] ] and [22] . The Liouville theorem asserts that every 1-quasiregular in is conformal and thus is the restriction of a Mobius map if n > 3.
An important result proved in Iwaniec [13, Theorem 3] is that for each n > 3 and l > 1 there exists a p* = p(n, l ) n such that every weakly l -quasiregular map belonging to belongs actually to and is thus an l -quasiregular map as usually defined in [21] ] or [22] . Such higher integrability results depend on some new estimates for weak solutions of p-harmonic equations in Iwaniec [13] , and Iwaniec and Sbordone [15] .
In this paper, we shall study some properties pertaining to the stability of weakly quasiregular maps. We shall consider the stability of maps in when their gradients are converging to the conformal set Ki = R+ SO(n) in the averaged sense described by (1.4) in Definition 1.1 below. The study is originated from a study of the structures of Young measures whose supports are unbounded. For references in this direction, we refer to [2] , [3] , [16] , [17] , [19] , [23] , [25] , [26] , [29] , [30] Dacorogna [8] , Yan [26] and Sverak [23] for the relevant definitions.
In this paper, we use the following definition, see also Zhang [30] . We refer to Ball [2] , Kinderlehrer and Pedregal [17] and Tartar [25] We also note that it follows from the result in Zhang [29] - [30] [10] (see also Evans [9] ) and the theory of polyconvex functions. Note that the W1,p-compactness of Ki for p > n has been proved in Ball [3] [6] , [17] and [28] . [7] , see also Sverak [24] . It has been proved in Yan [26] (also Zhang [29] ) that if K is compact then K# = .~(d~ ). For K = the conformal set, if n > 3 it is easily seen from the proof of Theorem 3.3 that the set R(n) is contained in .~ ( d~ ) .
More recently, using this observation and the rank-one convex hulls, we have proved in Yan [27] that d~l actually must be identically zero. For more on the growth condition for conformal energy functions, we refer to the forthcoming paper Yan [27] . Therefore in general the previous result lC# _ ~(d~ ) does not hold for unbounded sets XJ (an example when n = 2 was given in Yan [26] ). [27] .
To study the case for p n, we make use of some new estimates for p-harmonic equations obtained recently by Iwaniec [13, Theorem 1] ] (see also [15] Finally, we point out that the estimate like the second one of (1.5) can not be expected to hold for a constant a(n) n/2. THEOREM 1.4. -Let a(n) n be any constant determined in the previous theorem. Then it follows that a ( n ) > n/2.
We now give the plan of the paper. In section 2, we review some notation and preliminaries that are needed to prove our main theorems.
In section 3, we prove the W1'P-compactness of the conformal set Ki = R+ . SO(n) for p > n and study the W1'P-stability of Evans and Gariepy in [10] , also [9] and [ 11 ] . LEMMA The Grassmann algebra A = is a graded algebra with respect to the exterior multiplication. [13] and [12] . We refer to the recent paper of Iwaniec and Sbordone [15] for more discussions. Proof. -This is Theorem 1 in Iwaniec [13] . D
W1,p-COMPACTNESS OF THE CONFORMAL SET Ki
Let Ki = R+ ~ SO (n) be the conformal set defined before. In what follows, we assume n > 3. We first prove the W1,n-compactness of the set Ki . where uo (x) -A x. Since = 0, therefore, it follows from theorem on weak lower semicontinuity (see [1] , [4] , [8] and [18] 
thus by definition and (3.7), this shows that K is not W1'P-stable. We thus complete the proof. D It is proved in [13] that there exists a p* = p(n, l ) n for each n > 3 and l > 1 such that every weakly l -quasiregular map belonging to belongs actually to thus is an l-quasiregular map as usually defined in [21] ] and [22] . The general conjecture is that p* = see also [14] . From this it follows that problem (3.8) can not have a solution when p > p* = p ( n ) and l = 1 unless A E K 1.
The following results are based on the existence of weakly l-quasiregular maps that are not l-quasiregular when n > 3. Recall that R(n) is the set Vol. 13, n° 6-1996. Proof. -For a given l > 1, define a radial map 03A6l : B ~ Rn as follows :
When l = l, ~1 is the inversion with respect to the unit sphere.
It is easily seen that = x for x E ~B and that 
